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Abstract

As the main form of coal used for electricity, the control of air pollutants from coal-fired power
plants has always been the focus of China. To meet increasingly stringent requirements, the air
pollutant emission standards for coal-fired power plants in China have been revised several times.
In 2015, the “Work Plan for Comprehensive Implementation of Ultra-Low Emissions and Energy-
saving Retrofits for Coal-fired Power Plants” was issued, and it is expected that by 2020, all coal-
fired power plants that are eligible for transformation will achieve ultra-low emissions. At this
stage, the control of air pollutants from coal-fired power plants in China is at the end of “ultra-low
emissions” and the beginning of “near-zero emissions”. Although the emission standards of coal-
fired power plants in my country are already at the international leading of coal-fired power plants
in my country. In this context, multi perspective comparative analysis was conducted between
coal-fired power plants of China and abroad in Europe and the united national standards level.
Related suggestions of further optimization of the emission standard of Chinese coal-fired power
plants were proposed in terms of implementation objects, evaluation methods for meeting stan-
dards, analysis and detection methods, and economic benefits, which can help to better implement
near-zero emissions.
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1. 518

L IAE R B K R T FEAT O, LHRIGe = A 1T et K05 e ) 2 BRI . R4t LA
FER N AT R R HE L T 42 2 70% MR 2 . 859% ) — AL . 67% A EM[1]. KR
[ BA KRG EYHRE R ORI S m SR, IO 1 & B ORATS e il 0 . PRREE R
FEH R R, RESE T R ORARTS R HE R ) SRR Gy S S HEBOR B, HAEARFEIRY B
BHTIEI . N T BRI IERERS G, 16 2015 4F, [ SIMEEE. KRBT B4 UL BRIV RS
B (AT SERME A ) AR HE ORI T R U TR @ En[2], 1T “BIRHER” -

BT “HARHERC , AR ) 1 K0S P HEOR B B AR T G RSN LA HEORAE, BIAEA L SO,.
NOx HEJBOA JE (Fe v & B 6%) 70 AT 10 mg-m 3. 35 mg-m 3. 50 mg-m3. BiJ5, EEAMHTIEHLE
T AR R BURHE R ) “BARHER” TR SOEE MR . k2] 2019 4R, [ 5B A A 54
T RAT AR, EEAE 8.9 AT LI HLALSZEI 7 HRHEE, (HIE RSN R 86%, XERE
o ] L 1 S S KRR (R O v B L SR R [3], FEAS S BRI SR AR
SO, NOx HIHER & [R5 1 B AR[4]
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1E 2014 15 IREEH “HRARHERC ARzt , A AR AE O Se s #E B E E X 1) G, SR SO,
I NOy HE 75 BR AR 3235 21 [ bRt se /KT o A TR FERRIE B ) AT b CHUS it BOR B s, AF6 RS e
I KRB TAEA AR D . J3L, T8I0 BRI i) — YRR AT i 58 J0RE 420 (FPM) 3R AT 8
il R R, T P 5 U A (CP M) BRI TS B 4% 1) 28 T s e e B it o IR I AL 45 SRR B, CPM Sk A it
KLV HETCTT IR Tk 43.5%~92.2% . 1E AR LT 46 18] i 5 YR HE ORI () £ 2240 4, CPM [ HETR
HAF EALS].

HAr, ¥l COEIFEIRE “EFHM” o Frig “OEFHC , RAaxt A el B e AR 15 e
Heok A7 e da i, R ] B IR D BIRL ARG [6] . BRI TR, BRI I HEC & T R BT
BRI HL, AN AR ok R AN S8 s 0 1 7= A (R 0 R P T (A A o RV v R R Hh T AR TS R AR A HE 7E [ B
AT AR A (KT, BAERARE AL bR T L AR IS IR 2P A R [7]. TR, EE
K R A LU e 3 A AR R B &, LI AR DG HE O E 75 B A& E A AT 283
T I A3 AT A SR R S s [ SRR FRL ) AT My e HE A R R R D 22 58, D v R R BT ZE ) R &
MIZITHRAIR LS.

2. REREBR XSISLIHIBRETLHTE

HE R BIREIRAE SR YT TR K R R AR S S L8], s R HE R
T DA G IR R HE AT A B2 ARORIBR I, DR BRI e AR ObR v X6 5 FR R F T 51 AR 1)
PABE DU BIARAAE ] ot FL & BRI | 7= 25 135 o4 ) () Sy TAE A2 BIAE A 4 F 4R AR
FIET AR BRI T . REE T REPEE, ERERT V5 Qs LD s, AEREEZK
IR IHESN R, B i) FAE S i R e b

1973 4, FHEMAR 7 Tk “=K” HlhrfE(A4T)) (GBI4-1973), FFT 1974 4 1 A IHHAT. 1%
FRAERE T RS HOA S HE S T B A SE R A 50 SR 1AE 1EA5 H AN R HE S BE R HEBCE AN HETSOR B o jEAk,
TRIREEL T PR R B R P e FE R4S 21 1 R, HESCR PR R FE AN SOy (LML “ =8 HEBURHEC
7)) (GBJ4-1973) M\ 1974 FF—HAF A F 1992 4 7 A, Ja#k 1992 4F 8 H MRSy CAREH ) R=i5
PR AE) (GB13223-1991) AT 5 AR [9]. Jm 5 1 WK HISE T HASRE L (R 2 Ao VEHETAR (600 mg-m ™),
FERRAE B 2R 15 £ B B ANBRARE AR 53 72 e i) s A TR B HE SR B . 31 7 1996 4F, (KT RAT5 R HEshR
) (GB13223-1996) 4 MiiAT, Hox} GB13223-1991 AniEifiAT T4&1T, ™ 1 AR HE bR #EFIXT 1997 4587
RSO B RERE LT St SO, 437 HE U 5 R 50 P HE TS0 B XU B 1] [10] o BEAE, 1K — bl gy (R38N T
NOx 1E AR A b, X HABOR AR 7 BRI TR E . 2004 45 1 H 1 HIFURSEH (K
J 7RSI BB E) (GB13223-2003) % 2 F AR H T i — B sk % T KI5 JHEBOR
FERRAE: HOH T 1BR AR 2R BRI 7+ B o & B X0 A FIHEBOAR FE BRAE M i 38 17 0 3fA Kol
B gk B S N AR HE TSR A PRI PR s T B K T RS R ORI B SR B T R
[11]. 1997 4~2003 4F[a], H[EXHRAKE L) SO, FIFURLA) HE R AR £ A BR3E [F) i HHFRAEL ) 2 £ . EHUtE
AL, 2 e ] RN E T bR A B AL T RRSE R

2011 SEH A R RATS G HE R HE Y (GB13223-2011) [12], AMNHAKE | KA T5 44
He AR B PR AT 7 R, 3B RIIN T R KA A VIR HE R RS, X i X R E T R RI5 4
RN PRAR o 3 — s vHE 1) I it e A 5 R L A ME Pl T K0 el b 4 o R BE BR SR I 5K, JE N
PrRocidt K. (Hl TRERK S HI5YH RSB HREM, SONKT RS WEEIE, E,
B % Bt Ir AT T 2014 48 6 H 1 RO SCE RGBT g AR B L2 K 005 e HE O IR R SN HETBOK P
MU AR A BT R HER IS B . 7E 2015 4, ZETIECEG A T (AT SRR ) AR
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HEA T R TAE T ) » DRI e E P R4 soE 26 AR AR T 3 2020 4 SR IR HE
JBC(RI7E FEAE AL S B 6% 26 AR, M. A BRI ORI 2 A m T 10, 354 50 mg-m )
R [2]

97 N K RSO R, S RS B TR AT e o, W R, R
SEEAE T E R 3t 7 HETBORR E[13] [14] [15],  BUE SOBARHERUN ZOREE ™ 1, X4 T BAREAREEA
R AR AR R, BN BB R ST R ) TS e HE SO B T A g I TR 1 H
PR E -

3. ETHLEMAVARE HEBIR 24

Hr, FRE M EICHRSOE D TURRIF B, ATVEA 1 SaE i RBOR, k) AR E L E
ITIRIE BTG, W T R, HRRE. PHRSERIR B b R i R Al S & 3k 12
FARML 25 GRAENLVAE I 1 2R e il s 8l (I ¥91E) . Horb 60 AT ILALLENIAH 6 &5, T
30 /i TFLAN 60 /i T L2 MNLHEA 11 &, 30 /I T LA RE) 8 &,

M LI 1(a) < B 1(b)~ FE 1(c) R T LA HY Bk P S5 HE G FE N 2.24 mg-m 3, Bt KA 4.64 mg-m 2,
/M 1.03 mg-m3; AR AHEBOR E Y 14.45 mg-m 3, F KA 22.03 mg-m 3, H/MA 0.73 mg-m .
X 12 Z Al 25 SRR RE TAS [F A 2= LA 2R3, s 43 9<300 MW, 300~600 MW F1>600 MW
SRR, XFF<300 MW UHLAL, FURIYI. SO, NOx [SF4¥Kk B 4331 4 3.05. 11.64 1 27.66 mg-m >
300~600 MW HLAL T3 5 A Hikid) 2.12 mg-m 3. SO,18.04 mg-m 3. NOx 29.01 mg-m3; >600 MW #
BRI . SO, NOx FFIJUEE /372 1,51, 18.08 A1 35.48 mg-m 3. UKL A HE 0K FE 2 B4 25
AT, T SOz, NOx FIHEBIR N 2 i 2 46K
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Figure 1. Time change curve of air pollutant emission of typical coal-fired power plant
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HeAh, FRATBEUEE T EEAFE T =) 10 GHUENLZAL, H 2019 4F 10 H % 2020 45 9 H 4k 12
ANAEL, FERSIG R0 5 (A SME . SR EF R/ ME) -

2 5 2(a). & 2(b)FE 2(c) Ao 10 SRRENLLAALE 12 S H BRI SO, Al NOx 1) H BME R
JEAAE L. I R IRATAT LAE TR RIS PRI T i B, KRS ik IE o R A R sh .
P12 N H R EE RR I, =#L. #2. #3 HLALRIE IN4#3. #4 MLALIBIRIY . SO, Al NOx U B
T BT YR, ORI B A AT LAA # 3.18 mg-Nm ™3, SO, 5t/ 4 18.38 mg-Nm 2 Ll J2 NOy i
N 32,9 mg-Nm23, =Ji#4 ML, EMIHL. #2 HLALLA KA #L. #2 HLALITS Ytk B BAI A, Btk
YIRAS T LA 3] 0.06 mg-Nm-3. SO, fA%A 0.31 mg-Nm ™ BA K NOyx /&4 0.54 mg-Nm 3. 10 & BB
A=A BRI . SO, A NOx 1T B9 B 73 11 1.29 mg-Nm ™3, 12.03 mg-Nm * f1 20.72 mg-Nm3, [
AFEIE N =) 10 SHURIENLZH F 2S5 A0 2 T IRHER R, e A FiaR T “iEEHE
T ARAE .
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Figure 2. Changes in monthly average concentration of air pollutants in coal-fired units

2. BIRHARS ISR A HEREL K

BT BRI AT B SEIA, T DA AR ) S A LA ) S 3 0 14 e o A A HE T
R T ILSE, W T 58 MU SGE X T ORI L AT R R . R “iE®
FRBC ok 2 SEANRRAE, [N, FRATT LA Y] 7R A B A H O ATAF AL R, i
TBAT B 2

4. PRECRER XL S S
4.1. PITHSRBF LS S

5 [ i HEA B A 2 I ) B SO I TR AT 20 28, 9F BRI HAT AN R HEO R . Brib 2 4h, S
R T HT RIS AR AT 25 LL NOx SR PRAE vl K 1997 45 7 A 10 H Z i st s ik
FEER T, EETRARIRAL, 7R R EERMBMN . BE FEREMMEEE 25%” « “REERMBM . 5L
BERREMNIEIE DT 25%7 « “UME” o " o CTOEE” R HARERL” k6 B, R4 B
1705 R BRAB[16] . BR #2347 1) 2010/75/EU $5 4 Hhd th DL 2013 4F 1 H 7 H oA SRR AL 7 I HLZH
WML, DA LT FIHE R A T WL M HEROR v . X T AR @ F LA, BRI 4% 40
SE BN (MW)R K13 =25 50~100 MW. 100~300 MW. >300 MW, 43 SIIHUAT A B O HEBORAE . 3%
B R RIS R HRE) (GB 13223-2011) 1L 2012 4F 1 H 1 HFRHESERiZ H o5, FAbRHESE
it 2z 1 T 2 S B S 5 M PPN SO a5 B 0 K R B R e R B St E IR e PEANY
SO AR bR AN R K R AR T R R [17]. BRIk Ak, SEEMRCGRM L,
EFE ] R X AT 02, LT PRI R B VA X BEERTT U148 A S A8 R R AR R s PR A
bl AU X A HE R ARG 30%~50% . HL8R, 41X 4328 A 25 RS B A [R] b X 8] 28 55 e AR R ARE FL T ) S B
L, AHED NS T AL T Z AR 5

BR8] AR AL T AR LA SO, NOx FIMHA FIHEBUIR E FIRGHE: /7, 45 52 LA HURGRR
K, WHEE I RA A — R AR, HLALIBGER R SO, AR AHERGR B A,  HL R ARiR I .

DOI: 10.12677/aep.2021.116129 1079 IR R AT IR


https://doi.org/10.12677/aep.2021.116129

ik %

SKRE[14] %5 N R DML 25 5 200 MW I, o FEHRIGERITC I ) SO, FIHET & 43711 A 823.294 mg-(KW-h) ™
600.364 mg-(KW-h)™; HLALZE =N 600 MW I, i FHHIERIE AR ) SO, HET & 4 % 552.35
mg-(KW-h)™, 397.270 mg-(KW-h)™. BRI, SR rHBcE SHA R B REREE LR,

Hh LR KR FEL T HE TBOR v R s D AL ZE Th F RIS R e e ) 43 I RT DLA SE RRR T R I 2 56
Xof TN ) 25 2 AROATLZEL 152 AN ] 0 I TOb e, I AN e G T B2 S0 38 ATLZE 674, sl i M KRS 5
PN AR, 38T A Zh A AT S50 R AR P R 32 B 1 o o I RARAB 28 T X AN i AT B AR
VRYH T RS TS B, SRS RS A T (SR e, R OB &, il A R HECE R .

4.2. IBFRFA T FEX EE S 4

18 CRET RIS IHEBbREY) (GB 13223-2011)H, 5 4R 2 s — IR FERRE R . 5
HEANE, 7R3 EFIRSTRR HE(NSPS) T, HEBRAE 7 A S8 RAE « IR 28 BRAE . AN B B B 3 LU PR AR,
Hrr i A E LR GO RAE 2 30 RIF T3 REAMENEZ I I[19]. 53EE AL, BX 2010/75/EU 154
2 LU E 5 A B AR R HER PR A B ARPE I RR v [20] o Hh 5 42 BRI HL T A0S e M HE TBOhR v 149 A% B
Pt HEBORAE B AR VP 735, i DL/ B E R AZ B R ik . (RItk, 5 RRSE BTl FH 1) — B st 1) P (1%
BIRFERA L, o L P s FH (8 /I B PR A B AR HE B2 B 0™ 4%

A 5 [20] St BRI EL T AT T BEATLAS I, 45 SRR B SZ AR 1Y) 5 BB G HE T S0 PR AR FRL
AR, AFAEBON R “Ioiby, 1BATHAR” ME L. 2 DARK R E 5K A SMEVE N i br it
BARE[22) AR BDUABERL T I . SO, NOx FIFHE T IA bR ZE 1 /INFHA FE ) 60%$2 T2 80% LA F. Hittk ]
W, EERT R EARE o) A R L, IS A R IR A L TR B VR R T . BRI T DA SRR
FEERKIVPHATTIE, AR SR, BVERIbRE AN EE K E 7 R ST 11T 1)
JE AT ) 5

4.3. ST EN LS S

XRG4, £E EPA ME R REIREEAMB, ST PM. PMyp. PMys. CPM Z5i
K T PR32, HLAT Ay T P a8 vk 5 R Ah a8, 7 MR A/ 2 ot
FEHAT 7 RSE o 1 H [ A T P 3 892 5 Rk JERORI Y, TE PMys B2 CPM A 7 V20 e - A [ [F]
SEPRBOR AR J7 72350 R JR T8 N s, AR BE R M e . X TR Y, o B RAR A TT G
Ve BB RIS E T A FRIARHER R, JR45 T B EAR S E, i 3% B 2 pr ik L
FE 1A 5E 15 G0 7500 2 (O PR REFRAR (I HE . SRR ids . IEEAE), (X R M I AR I REH
M, BB OCR A A (R A AR A Ah . 2Rk S Ah), B 2 MR FR PR ED AT

NIRRT T LATE AR BRI BRI R IE A TR AR B AR R kAR
TORLADRAE T IARAE, S ORI RAE 7 ¥ HRORH R AR 8 17 SRR R PR R, X ] g Y500 A< T e 5
WL S AT i e RORL ) R 7 VA AT AN e R 58 3, L IE AT R E AR AL R S R R A AT
s R R IR 12 Am
4.4, EFYEMREE S 3

2 [] SRe FH iy 4 1) 284 ) IR T BN T 3738000 (1 22 5% T+ BERR I BRI T AR L) NOy I HE Rl R, RIS
KRS T 9RHE AR [23] TR Gl ) “EIRHE BT Jedn 2368 5 25 B AL BOR, BARSUE KT)
GRS LT He R A5 G 1), (R SOE AR IS K, X S8 — e AN R 3 3 it sos . g
FLRA RI, %F T AR HE A 1 & BN S AT 2 TR T B005 Y b BRI SE A I I T 30% 72 44 A A
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KRR, Mg ST IR K IAE R ST WA EILFIH A 5 mg-m™, SO, 35 mg-m~, NOx 50 mg-m>,
M 75 ZEF I 10% N [24]0 Xyl ie, FRETERABE R S, BRI AN BOR AT 75 i3 — 20 56 3%
gk

Xk, BRI LA R0 I 78 4 R 5 R R BRI ) RHE AR R . S, B RN R B ANl X
BIRRBRE LT KA Jepdztl, E— 0 5 B A0 T AL T BR AU B, WAl RS R HE AR 3T
A RN, RS HE AN I A R LA ) e B I A T 5. FLIR, FETTSA G TH, B A AR AR
Mg 4y ey, B — D PR RS R HEBOK o X TR AT BB A e A A% B50E 1 A
NZE X gVEZY SR E 4/
5. £578

ARSI T AR R ORI ) e 2 W, XHREE ) R HEBOIREAT 1T sl
SRR REIRIE R e PR e BURHEEG, S AV E R “IEFH KPR b R, R
A L R A5 AR HE I AAAE — S A R 24k X, AHAESH WS E XL K HAE L, 1R
TR LR

1) RBURE R AL L SR AR S A o A K FL ) KR T5 e SO, SCEILIA M) B DR 5

2) B ERBENLAL A BAWLALSAT U, WA e SRR ) HE I RABL IR AR PP 5 5

3) EWANTEMGE IR R K5 AW o iy i

4) UGB FESOGE S R R W R AEBOR, DR S AL AT RS E MR e .

g bprid, vhIE R —D naR E R A, M S S R A BT AT AR RS R
brife, FHSEHURBERL) D FHE

E&WmE

B 2 iR R B O G HESGE B 5 B s T E B EOR B SR TS, 2019YFC0214201);
FHRR 4 1 H (21507024, 21407122).
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